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(54) METHOD FOR DETECTING NUCLEIC ACID SEQUENCE AND KIT USABLE FOR THE 
METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for detecting a target nucleic acid sequence, 
and further to provide a kit therefor. 

SOLUTION: The method comprises mixing and incubating a template polynucleotide capable of 
forming a loop capable of forming a base pairing when a complemental base sequence is hybridized 
therewith, and capable of allowing the 3 ? terminus to form a loop by annealing with itself and to 
allow the 3 s terminus annealed to itself to become the starting point of a complemental chain 
synthesis by using itself as the template, mixing and incubating one or more kinds of fixed primers 
capable of providing the starting point of the complemental chain synthesis at the position 
different from the primer in two or more kinds of primer-extended products capable of providing 
the starting points of the complemental chain synthesis at different positions in the loop of the 
template polynucleotide, a DNA polymerase and a substrate, and observing the agglutination 
reaction accompanied by the amplification reaction of the polynucleotide. The kit is used for the 
method. 
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iimm 1 3 arcomm c n ~ c 5 3 > 
a? y * ? u * f ofliiiEaifcn* a «m 

CO: &(?>*# (a)~(d)Jffo«I*r y * ? b:*4- 
F\ (a)i)«Sr< b i> 1 ifl<0fflffl«#SSE?iia^5r&« 
fttSSgftty Sr 3rt 4 , ( b) (a ) (Offl«W&JSffi"£?iJ ^ > 
4 7'V ¥4 X Ltz b * (c, ^a^^-^^tg^^-rS: 

6, (c)3'*4f/>sg#tr^™/H 
Xfr—T*mf&t h Z b &X*% h , (ci) BMlZ T--/^ 
L 3 ' 3fc*Sli @ # £ MS b 1 5 ffl««^««0S^ fc =5r l> 
i 1 *«T& & C 2 ] : »t° y 5 ? !✓ H<o;t— 

fcv >x . m% h &mzmw&^®.cnm&zH-t hzbw 

y*?M-*-K» ts j: xf/ 1 mtmsbtt + f 
1/z c 2 ] cor^-f v-a^r--^ L-t 
•twcij v >t , c 2 d y 4 1 imtc&vimzmw! 
itejfitfMBjSi*-**. & i < t fc 1 «»«o 

T5 4 v-r& x , 5 ' *S£**ttffifltf:HJ&fl; L 
tzhco (H5&7*54 v— ) . C4j : iSa^$rf*'3ffl?ffl 
£ 6 £ t **T ^ 4 DNAjK 'J * 9- 

[it*JS2 1 Mieia^r^'f v- c 3 j //, os^u * 

^js-ts^-rcfcHrc .. c 2 ) tor^-f v-t am 
% h &mzmm&&wmi z 1 hzb h r? 
4 -?-m^',v~rr^A --?-)xhhz tzmtt-tz 
msm i izimcoxm, 

t«i t ^ £ i»#js 1 ~4*n i-rtitHz mwLio-nm . 

imsme 3 fttfDXSlcJ: oT»U 5^1^^ 
dfe^f I>W*IB 1 ~ 5 cr>^~ftlfrt,z§mcr>1jm, 
a ) flRO^!&XB^!l(c]K 1 <r>TyA v-S:T--^$-tir. 
itiSrS^t t 4 ffl*WteJRRJ6£fT a IS ; i Z X*m 

1 <7)7"54 v-«^<03'5|5iifc:*Ji^llftWaEE3»JS:fll 
tfi-t h --H<?m<F>~5 ill S- as&t £ ffiJ* t fflMfH^AcoS 
^Sr X. S .1 b fr-oW, 1 <07°7 4 IS!i!c 

(o&m&mmzzt Lxmm%mmm£m^z> h&x 

b)Iga) -C^Ja*nfc» 1 v-^S^h-r 



ssiss-^-^s^/^rfig^ttBh-rsis ; zzxm 

2 <7)T-5 4 7-flf«3' fc&Zti t vt mie^ i <F>? 7 4 
■7- Srig^ b -t h W&±mmzio }4 £ SW^*IE5i|<^3 ' 

«*a^-6««tcffiiii«i-&*<ojajS**i * i fc a*-? 

$ StSSffi^iJ SrfiSx , 2 S07°5 4 -7-<7)5' (Bit 

« . z cor y j-z-zm&b-th mwm-£f&.Kfc±m% 
co&Mcommztt ix mmmtcmmtmzffii h hcox- 

c ) igb ) iz&^xm&m&&mmt%'>tiimtz 

d ) lie ) izX^X^^fitzW^co-ry-i -7-£t#S 

Abi'm^mmy umzr-~i\ s-^-t , 

[|f«iB7 3 MIB2a«^7°74 v- C 2 ] ^\ JK 1 ^ 
7" 5 4 V- , fc J; t/^ 2 «07°i7 4 -?—X"fo h lt$M 6 tc 

[IS^8 3 BulBl]^r^4 v- C 3 ] *\ m 1 «75 

X^IIINi^m^ i> vt fflfflMB-^iS^jB^Sr^- 1 £ i t ^ 
£^ 1 «9S15&T^4 '7- : ts J:^/4fc{i*2^)r 
5 4 v-^gj^i: S m g£j8mtZteV&m 2 «77 4 

[|f*«9 3 Igb } tJJctf/Sfclilgc ) (cfcv> 
T , mi <T)TyA V- ^ /-tiif 2 W 5 4 v-fc^ LT 

^<r>±.mznmm^m.cr>m^4- 1 h ? 4 v 

-*»4><offiHMB-&ififc: «t -at s m 1 «or^4 v-fc<tt>' 
/4fett« 2 (077 4 -T & £ W. 

mixwncr>7°7 4 v-^ Jtisn 2 4 -7- & m& 

b~?h&±®M* 1 *SIh^--g>lf*^4 (cK**>**. 
[ff^Ml 03ISa) tCijV^T. SS^Sie5!j^'2* 
U 5 ^ b * 4- F i: L X L T "9 , % 1 (07° => 4 

[it^i i ] is. a) *wmmwmm£?x*ft 

[fS^ifll 2 3 MIWSiSiWJ/y\ ^4>, Toy 
F*^S8^$ix4'>^< b i> 1 ^o>it^mxh 

mmni 3i c'avymmz&mwicowiETiztf'j 
* ^ ¥0)imm.m*n o i - 1 2<^^-m 

*HC1B®(07J&. 

[ffi&Sl 4] h°cry>lRgffMJm$'W]^"Pyrophosphat 
aseT'*>£lf*IH 1 3 fc3E«<0*&. 
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x o t n w±a«i^j tea it !> SEP £ maw- 4 ^mx-h 
~> x . mmmmmv^mztifcMmimx-*^ * t 

wf^-m Ltj&mmx'*^ t 
ft. 

[ 1 6 ] i — 1 4 <th v^na^i gloats 

* ••/ h . 

a ) « 1 COT 7 -f V- ; i £ XW, 1 077^f V-ii-?- (?) 
3 ' 3fd® v '.T ft ftttSSft Sr fSfiTf 4 --ftcomcoy OH 

# , *>om i <ryr~>4 ~?—co5' Wcii, v- 
k -T 4 «?lM^j£&Jt^n^S«>ftttfc: » L 
T fflffl W£ JS3SE n £ fit *. 6 & Of* 4 . 
b)S2 <737"-5 -f V- ; Z. Z XW>2<Dr~J A V-ti-fCO 

3'5tai8tc*j v mib^ i cor c 7-4~?-£ m& t -t&mk 
js k f 4 mnm&imm£®.mco&mcommztt i x m 

c ) 'y?£< k i> 1 «PK05' ^£^8ttfflfW:BlS£L 

±m.mzi5^.x, ^-h\mt£h&mzmm 

-&f$,com& £4 4 <I k ifX" # 4 i <9T£> & . 

d ) ifMI£ff 3 jttfiE-n. -1 k tfX"% 4DN 

e ) fflMil'^cO^^fOSK. 

f )toy>R«»jiOTiWjffl s 

[ HF$£ 1 8 ] |£77 -f .. ISM*? y .5? ? b 

Ks axuvt^imm^o * ? kjcjb 1 «07°5 

-f i tii^ 2 >f -?-#*T--/p LT^i-4 

imtc ^imizmmm^com^4-i z>zt vx^ h 

[ 11*^ 1 9 ] tsgBBaj&r? -f v- c ) *\ m 1 

««M«coPBi(cio v vc fflma^coie^i sr^-^. 4 <r t 
t is &m 1 ^Eijgr 5 >f ; a xx/m 2 coy? 4 



m 2 ctjEI^ r =7 A v - £ #tf t <0 4 If S^fl 1 7 * 

[1**^2 0 3 ii;;>:«ifg > &-£tfSW<« 17-1 

-Tv 4 ~?-tiXV/&t:im 2 <r>y°? 4 -7-tf5±»fcffl 
fiM^-f^^&^-/: 4i ^'T"# 4 
[ff5j<IB2 1 3 h°n 'J >-^®5fMP$ij^J^'Pyrophosphat 
aseT'*4lf^JB 1 7 — 2 Oc^vfti *H3l5«Jc7>^f >v 
K 

[ 0 0 0 1 ] 
[0002] 

^KX h v— >• y X^vi; ^ 0 -^Ofc 4 o SNPs<7) X 0 ^3Ig 

7-commmm*, ^mmmmzm^< m~mm<o& 

lEffitc, J: Offlatcjg^ff 4<I k 4StTjtf0g3^ 

«w«**tii»^>isaw»i«Tiiffl'ffc't* a tx\ m 

[000 3] PC Ft (Polymerase Chain Reaction) 
«t 4»S'teWJ^^Stc7)-&^*&«. iS^C0^#?W> 
IffcrtJ »t 4 W5m-K% %Mm,j) k*o . P C R&Sa , 

^*BE?i]T-«^$ix4^omra^W^ti1i&«rSgk 

W^lftt Lt, Ja<1 j SLT^4. PCRit 

?ij*^^r4 lffi<7jr^-f v— *<ffl^tfL4. —tfcoy'y 
A ~?~(.zx ->xi>fz t> $ ri4f¥*^jt,^tij . i&7i<7)7° 

y A -?—WT-—t\st&£ 0 (cfSlt$ft4 , Z. 0 LX . 

4. 

[0004 ] PCR&K&Wtte, mSriBAVJtt!^ 

-f K^Bf^hT'PCR&^J«-t4>rk{4fflilT'*4o 
HTft->fc . k itr p c RffiTtt, 

^4^«« .. m&tz immizmx? 4 ^ssb?iit'{4^ 
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[0005} >in £> CO^II £ MSW htzsbcr> i --jcDTrm 
b LX .. *^^^>(S, LAMPffi (Loop-mediated isother 
ssal amplification) ^^^L'O^S (Nucleic Acid Res. 

2000 Vol.28 No. 12 e63. W0 00/28082). LAHPj£{i s ft§ 

-eta . 3 ■ t mm wm iz n l x t 
>vt s tzMz . mmnm^ *-y? mrntm o m l «g t 

[0006] LAMP^PCRfeiO J; 3 tcffifflig^^K^ 

*) s RJ&&*7"5 h-tJlf T"S S*f.tJI 

v tf$ISIK£ § s ,i k *\ a v ^ ftiiig * ifeg-f 4 tzHb 

<r>m- k & s „ LNv&wmr> ± -) w&ftmmms 

o s ft*<o«yK*»4fc«>k:« i ^iaiiwra<oRjGii*iai*: 
g-rskfoT&u., mraii, ixmnmt i-xazti 
tet'^^hoxiite^tiK i, thmmmm^iSi^^m 

mzt&Zt%< , <t "5JBv^RJ»i*IBS:«5a^4i k# 

[00 073 SROiiMB&fc: «fc ->xnt>tifztmmm<n 
mam. PM^mw^m £ y si4K£tftft-?KBH l > mffi 

#K L tzW&X' . tbtelfefefc: <t o T gflUMttfV n >' F £ 
[00 083 L3r*«S> . fflv 

o«ihj (3fc v vt « , * \zwmmb *mv£? 
t ct t u . ^ft&iti*t«js# > mm&m t coyivmsm 

3 .LT^f Wk ^Ti ^ . tttcftffVfcgft* »fs 

-?»wf{ci5 uti*. §>< comm «fc o «"«aTSMES < 

SKlfcUi-HWJC-CS -?> t^Tli^rUfc v^r^W/%-0 
[00 093 JJeWlltJfWii-ifcftt, J: OfiSffi*^ 
- 1 6 84 0 0fcri*BfflWMia6(CfflV^7 , 9'f V-Sr 



[00 1 03 !itP8¥9 -1 684 0 OTIiP C RizX 0 

tm twKLx^&tf* pgr t «t *) mmmmz m tut 

ZtzMzli, 2Sl«T5'f t>L<{±H 

p c Rn^coim^-^ tMz^xtmmmmm 
mm t an * » o ^ ; k (c^r «, cox . ct o 

WBHMRSSi: ') TiV94 Mz^~? U y Vt h i,z!<m 
[00113 

[ l ct 3 fc hmm 3 *^Hfl^isiijci , >j 
^ ^ u-^f- f zmmt Ltfflv^^y 7 ^ vcr>m 
m&x-ft 0 m^mnmm*mmtz>z\ t tcx ->x , 

So 

[00123 

Srfti^-r s tzMz^nm^co^mz^ ^xmnznti 
tz. ^lx, mm^mzm^&r^4~-y_:m%m 

f$.<r)fcmmmt®mzmit lx us i t sam . k 
-ku .5? FcoftMcDimxmim&f&cvm&z*}. 

^^•^s i t ct -o t . wm&f&j<nEu&m*istM 
th kbit izx v*+ vnwmBusizm ^mmm 

coum^zmmthmtum^'y htcra-rs. 

[00 1 3 3 1 - ttTcomm C 1 J — C 5 D Sr?I^- LT 

S*Sjeso**E*««-rS i t ZWSkbth , KW4«<?0 

C 1 J : Jjt<0*fr(a>~(d) SrftoUffl^'J 7 7 V** 
Y . (a)^*< k t, 1 ffi^ffiaw=5r^*iB?i|*^=5rSS 

WfiaHSM**^-*. (b) (a) cOfflffiW^isSIc^'^VN 

^)S^S d k S . (c>3' *m^#(cT^-.^ L 
T^™r?r JFM'fS Z b ifCtt S . (d) gJHCT---^ 

L«'*s{ii#^ak-rsffl«^-^)«^®^k^s 

dk^'T'^S 

Sffi«^ffl»g^(7)g^^-Sfl Sik ^TS S^< 
bh2mmcoy'y-i^'-. 
C 3 ] : «IbK'J 3? ^ \sit* Y , *J 
U 3? F-Jf f- K(C C 2 ] «0T^^f LT*. 
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f&t 4 Wg&J&Ufa to^X.. L 2 J COT 7 -f V- k ii#S 

tth&mizm&mistfL<nmM.itH-t iz.t 4 

^DNArK'J A y- — fe\ 

2 . friBH^r^ -f v- c 3 ;j mm#v * ? u** 

3. 3R8ttiB#*9aJ8*4Hfffl#, ^J«*4HFffl*H A 
4 . ^SHtffiflt a^jfcif fflttO 7 r ■? ? XT* * £ 

k *w«fci-4 3 tzimnftm. 

6 . ftnumz j; -> t m®.# >j * ? u k * 

i - 5 <?>v^-f & . 

a ) mmm^muzm 1 or 5 4 r--^s*, 

■T it * jg£ k 1- £ ffl*»6l£KJ6&fT o J-M ; <! •! ~Cf& 
/SSr-^* & i k *«TS . 1 <0Ty -f Mtc 

b ) Iga ) T^jftSfLfc* 1 ©T?'! v-SrS^ft 
iff fi**»K*3 ftftSB 2 7 4 v-a*7"— -^"T^ 

* t -t * i* j*£jkw t*s ft 4 s m&BMny 

0>ffii#>fH«(c*f UTfflMW^ffiSffiyj Srffll i 4 fc <0T 

c) Igb) vaK«*a*nrafc *o fcflWfc: 
m 2 c7>7" 9 A v- £ 7*--^ S it , <T ix SrS^ h^Sffl 

d) lie) t J; o iXitm 2 <7)T-7 V- £ig 
7 . Mie280K^7*7-f C 2 j *\ H 1 COTy -f '7 



m&b^hw&±fomz&tfhw, 1 ^r^-f v-jc** 
(rMizte^xwm^mry&M&q-i. hz\t ?.m 

1 cOHKT^ V- ; iJilX/* ^{i^2c7)7 0 7-f V- 
S-i^i fc -t 4 to &&J&.mz&»Z> m 2 <r>?y A 

9. Xgb ) toXV/trzliJMc) •tfevvr . ^ico 
75 V- g feiiUS 2 cor y -1 -z-lztf LX %<7>±M.I<Z 
ffl*«teJ*0>jS££-$-;l S T -7 ^ -T 5 -f v-*^offl 
*MR^jKfc«t-aT. AS 1 <7>7°7-f "?-ti«I:lf/*fe{iiB 

2 vyTy 4 V- t T SffS^^iS-a^ UTS 1 

nmt- 1 1-* 4 ^le^coTjS. 

10. Ha) tfcV^Ts iWl*WiafflW* s 2^ijKUJi 
9 F UT#ft UTfc 0 , AS 1 <7)7° 7 -f v— **T 

izmmcoum. 

n.iga) *mM&gmmi<7)ftitTX'?T0 1 oiz 
1 2. ®M%jgm&W. <?<iy, -ravy. *J*+ 

*^^sti4'>^< t h i ^<7)ii-&mx'h% 1 1 tie 

tfic7)77ffi. 

1 3 . t-o v ymmztf&mfflmcoftitTiztf u * ? 

f-H^tmaSJtBSr^Ta 1~1 2C0V^X*HcIBta<7>^- 

1 4 . fa U y'mmmmm''myro P hosphaiaseXh 
h 1 3 tSE«<?5*ft. 

l 5 . 1 — 1 4 w vfix*^cia®<7)>rS(c j; 

mm^z^h^m^w^-fhijmx-h^x . 

t lo<7)ffl*IIS^xJC//W^il4^OT^0. Mie 

mSJB^* U^r*»7 k # l~SW^*IB?iJ*^-30l Ufctt 
*KWT«r V ^ k *iJ?g^ 4 Ifi Sr* tfTY^ . 

16. ^il*»tcffia<?5*i£ t J: 7 T»WJS 

17. yrcos«£-to, awwaaiByj^ajffl^ -y f . 

a) mi<7)7'7^7- ; ^i'C^ 1 C0T7-f 7~(i^c7) 

£ffixt-r 4 ffittfcttttff&AojS£&-5-*. 4 i k arc 
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b ) S2W7-(7- ; *C:t"S2«T7'f ?-ii'?-« 

tki&miz&ii- h m mrnmrn <r>y m z mm h mmzm 

Aog2f)T7'f 7)5'{PJH::(i, dcOT^-f v— £ig 
£ t 6ffl*Mi^l«RiG4j«»^)ff a^flWfcW L "C ffl 
MatRSrSX£9ll£:1f^ & *>7>T7b& , 
c ) ^3r< t fc l «»05' stSHfcTOHSfflttKllJeL, 

T7-f7- s a {ass 2 tf)T 5 -f £ jg£ fc -f h mk 

£.nmiz&^T . r/7 -f 1 sfiat=ffifflSH 

d ) «wa£fp o mm^&z?m?& z. t a*c* sdn 

e ) mmmssmtz^mw. 

is. n?gr-5'fv-^\ «&Ky*?M-f-K, ax 

V/&iZl&mtfV 7 9 KfcJB 1 v-a 
rtrJilfS 27)75 -f "^—j^T— — ;l/ LT^tt'tl. 

mt\,zwm^<r^M^H-t h z t h Ty < v 
~mit)V~TrvA^~)X'fohz.hkW%kh-fh 1 7 

1 9. WSM'feT'yJ v-c ) *\ 1 <7)7'7M v— £ 

&ffl^j«lHHc*J«t*» i <ryr*7A -?-\,z&% 

■t&mt&t s m i cor? a -?-\,zn-fh isffl&xtnw& 
<rtm,z is v vt mmm-^^m^ s-thzt &t # s gg 

, as 2 «75 -f v-tM-t smi efis^fiis^rat 

tJ wr ffi1Mtej£<9jB£ £ £ t ** T % h M 2 <rm 
Jg7° 7 £ ^ tf ^ 7rC#> & 1 7 £fcii 1 8iz?,moO 
* •/ h . 

2 0 . 3g£ft7)gSg ) Sr#tf 17 — 1 9 *H v$Yi*>fc: 

mm-&f$.<nmtit: j f-z. hzt ifx-% h 

21. tn y ymmm^mmmyrophosphnusex'h 

1.17-2 Oc7)V^-fti^{ClBfg«0^ -y h . 
[0014] 

9 X/rJrJ- ]<t, Z cDtf U .5? 9 U*? Ktf>WJ£0>fHi*fcffl 
ffl^^<7)®^ 5r X £ .1 1 ^ •& . 5' *Sg* ^» 

x . aii^ffifflag^-Bg fr^Fifik^itfct tc .. # y * ? 



sas^isrWf s , (b) (^cnmmm^mwjw^A yv 

^>£i: § , (c)3'3KJHj&«i#{cr--;U 

[00 15] ^Ww&vvt , ;KU^-7L-^f-Ki:{i, 
DNA, ^7t{SRNA, ^i.V'4i^tlA>«^^77f^-e.?j-S.£ 
t j&^C* ^> . sK U J? ^ ^ 3j"-f - H Si . A;»:^) t COX'h h Z. 

l a h i> <»x*h *) , to'xmizm txmn 
m^^mmt-th z t t^mx-h^^ 'o 

VZ9\s*1-Yl i zf;$.ixh < , ZCOXotcft^t LXii, 
fz t Ui^y^h m&lZ &~>X A' y 9 v tfBfcZti 
X v ^ PNAsSr t* t: ^-T £ t ^> . *«flk:tJJt l> # 

^U*f-H«. fflS -77, 
Wcfc ft 1, 3J- U rf 5 '7 l^^T" H t {is U 7 ^ Vitfr Y 

co^x'i>mzffif&mm®.tf'M^-> t> <o*^ffls cit 

ffl V ^ . ^ U 37? l/^fMl 2-100, x 

[0016] *wniz$5\,->xw<mw i mmbt£, -$r&t 

U 7 7 - Htf5**KJiJ{4, S'M^WffliCmttT-b 

@e?iji:{i. -tyxmcommmpHztoix. *<?mm. 
•t %*>*>7 memmm t-srtr. -t^h-h, 
mmmwfcMfflj tit. ^t^^atsm. ax 
xs*<r)mmm<7)'j?%< t^^m^mm-t^mmt l 
xm^h, %&t^mitfv?9i^~fvey^ mm 
writ b-?wmat£ffl<?mb & t> ^ig t -t 

•5 *s-&t*ii . mm** % i^mm^mmmmmm t n 

wztitc&nomn Ltc&mmv\T*> h z t i>T* h 
u hhvAt 1 *m*?wmxv 7 9 v*+ F7>^*^ 

WrSmmm t-t&Zbi> -C* & . (synthesi 
s) t (i 1 -xoatflWafiEMSr^flr <ki>2 f3£Lb(c4H> 
■^ffAfrKUW*. -77, ^Sii/saWWlMEJlltca 

W(cHHI(aiplification)tPfa«. ttWSfcti. ^ 

vm&mzfthti hzt. t m 0 z 1 1> 7" * a . k t * 
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xy x-r xs*4 <r 1 . n^mmzts^ 
xmmmik^mju^^i^ t m o t * «, -if$pi«^> 

-rsj; -3ix rffj jtv^^-Y^'sA xyx-f xzt& 

iUM-ftm 0 . ' vf X U * W XtafcS*tB*I»ytf>-» 
* *tf)«*tf*McBHK- Sit T S & . ik 

sg<o i *ss 5r . ttfl[»r ^ mm *■ 

4. J; 9 £#WIC«, V***Ij&hG*«i&»£ 5 0 0ig£. 
MS L < (± 1 0 0 § v < t h 2 0 JMS 

[0017] ^ft/mmffmmsmit^< ttmw 

fc *tr £ I: **T * 4 . ft* , fflfflW k (i , x h y >- X x 

> f&=&#ttt--;ux& - 1 #>x-# , mm&&<7) 
tsAk %&y3m£&m-& - 1 #x-# sEMtsne* 

1 0 0%. a*tt7 0-10 0% % W4L,<«80-1 
5 i k & o |3]-H4{iBLASTN^<D&£n<?)7/U X U X 

[00183 *^bb^sjku 5 9 wt- mm 
mffaisaEB&w"^ x v x a x lx: t*tz* nv--r* 
Mf&t hz.t ifix # h . ffliifl<«rttaHE*ij»iM>f 7" y x 

*> 1 xn. i>te*mtz%imMm-&Z!k tzzt izwm 

izmmmKi&mmfrhK&simxv ? 9 v*+ \*tm 

[0019] *!|B^±3V^TfflV^fL«»>N^ XU X-f X 

tod fflig« . mmm%&mmfr t>%& * <)?7v * 
a«^-r6^y 7 9 ut-j- hjsjs'J^tf t** ; 1 1> 

IBT* tJt> N-f X y X-f X* J!?M-tn^ . «iS<7);K y 7 

x y x-r x t ^ ^ y if?^f f {± . jsa^^ & mm 



Lt i> 1 tf^ii? 'J 7 ^ WsTf - F<0* * T* * . *^J] 
h't-'W XyX^XtTffiffiiI^co?Bji;i^:^3' * 

sHxst # , mzT=.-)utmm.-tz>i®izVfo h <, 

[0020] *jWB<0«fflbK'J 7 ? U-tfX Ktt, *<03' 

fflflWi^^ie^i: t£hZ.b ifX% h . -;l-X&X 

^1^7rXH^3' A»4>1 0 0-200^i, lf50- 
8 0 tS« x M4 L < U 2 0 - 3 0 «X9^t!r£ffffimS£ 

mzft ix m£tzimmv*> &c\tt>mtL\,\ y * 

^M^y^^^^tf-HJi. 3' *«tf5i#'\0>T— -A' 

wv~rtmmz, nmeytzmg.mfrt***) . m&xv 

[002 1] 4fc**Bj|<o«a/i?'J 5 ^ u^-^ * 

fflffle^Jiaie?ij s-fisx 5 c t frxt- h . «r ^ <t 5 ^« 
M^fcw lt r- -)v lx . mzmmti-zmnmis 

--/H'S; t izJ: -> X , iV-TiPT&WL^Ixh . -I -3 L 

6 i k ^x- ^ -?> . z.<n «fc a tx »x y 3? ? 

lxXXFX)5' 5fcSSS£. i#3&*^rt-4«*<^«*fc:*fL 

*>x# ^ . tx*>x x . i j; -3 y 5 ^ u-x-x 

5r sifig,X 4 X#><?)M 4 L v vflfiar h h , 

[0022] *mm&tf&mgi#v ? 9 i^xx Ktt. 
B#wtx foh^mmmz&'i&.'t&z.btfx^h* x 

t i fi\ mT<7)Xga ) - d ) 5:iT»f'y 5 ^ l-X 
X F 5r^X«» 01 b ifiX'% 4 . «T»Iga ) - d ) 
(i. LAMP^Srfijffl LXXy 5r^b-XX K^fifcfr&kf 

a ) mm^mmuzw. 1 w^-f -7-*-r^-x$-iJr, 

1 ct)X7 -f v-«^-ct)3' *^^iJ v ^TSe^SIB^i &m 

j&t h -ticnm^ym * m^~h mmzmmm&f&nm 
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2 <r>y°?A v— \±%<ny Kmz&\\XWggk i <507°7 A 

&•?>, 

c)I8b) t4iV^T«W«r&* f Brttfc J Sr-afc««fc 
182^7°^ v~£T--^$-fcL ClfiSriffi^k-f&ffl 

d ) He ) (Cj; oT^J&Sft^^cOT^ v-£jg 

&t^&mykfmco3'jfc®£&M< / zT~->u2*tx, 

[ 0 0 2 33 JJEIfifcH 1 Jc«-^vt J: 'JAfleWKK 
BJWS. OT^IS^T'ti. <RtR2*5J:VRl C3&»^>=5: 
5g!«75-j7- (RA) . 55:^tCF2*J«tr^F 1 
c*^^?,S2«77^V- (FA) Srffl^T, 

h» V\^<nW?&zSi\\x\t, t&i<nTy-<C?-ti£um 

2C0y°v jv-t ^iX^iX^ZRAH XT/FA k 
ft SlOTy-fv-RAii ^W3'5fc$gtC*Hv£f| 

ffiM^^O&S^-^-^l, ; k , 1 »r? 

SrRl ctMS. —2k I2«r5^7-FAI1 * 
w'^tcinvtWlBS? l err*? A v-RAjg^tf 

i?S(cfflM^Jt^e^^^-,i ft £ fc^S SISSIES: 
fix.. #>ofj2<7)7°9-f V— FAtf05'iltC{d, <I<?)7°9 

('ZMixmmm-^mm&mmii.,, factw bhaf 

2. 5' ««Flct«rt4. IlCRAt FA<03' (PJjk 

RAC03' {$ (R2) : R2c 
RA<7)5' pj ( R 1 c ) : R 1 
F AC03' M ( F 2 ) : F 2 c 
FA<7)5' (Bj ( F 1 c ) : F 1 

[ 0 0 2 4 3 t&m . R A{i«ft<rtaSffi5lJ<?)R 2ctRl 
tC J: ->T. 4£ F Attflfttyi&££7iJ(Cftft* F 2ct F 

l tcio T -e tf>«fit#?*5il $#U>£kfc:&&. Lfztf-o 

x*%>wiz&^xi±. mm&mmtt. ^<th^cr> 



~*im%*mt l z$)&i&mmmx'fo hat hti&. & 

*EWfcU ^j&Hni^ gBfrk Ji, RAtF A<?)ffl^Sr 
4«HT**. R2ctRlc { *fc«F 2 cfcFl 

k # fcijBis $ ti h )v~7°n%eAfmmm. § n & , 

YcDyjUffiZ&tsVmfiK \) 5 9 \y** Y 8M<7) 

mnm^mmmmz/-^A ro ?a xlx , EMzmmt 
•t h nnm t&hztt: mm-r h . ±®mx 

Wi, a»O-50O«»i-^rai«:^LT31BW*J: ot= 
osii-g-tciias U^M^-T<0jfM£fr-3 tiff 

[002 5 ] /^-TtCioV^T^.. mtztc* U ^"5 ^ U3j" 
* Vcr>T~~-)Vk , ^ft^^ftfi^k-r^S^a^^ftd 

5'Wtfi[1t-r«fRI*R 1 c k«»«\ 0- 1 0 0« 
X. $ £ £34 t < \t 1 0 - 7 0 ilS k «t a CgSft 
-r e . ^rfc CI «©i R 1 c fc R 2 c t:*4 ^rvvjfttf t 

^fflSt-^^S-JBtfo^k^rl.. ^*3[S]«^^ 
F AtCtittS F 2 c k F 1 c t,Zh ffimZtlZ . 
[0026] ±3RMVfflB£Bf1tZtt 1>X RAJ3 ilA'F A 
imf&t&ffi$R 2 k R 1 c ( 4fc«F 2 k F 1 c ) 

a, asasa-ri>>ik^<^MLT@BM$^&« 

K\ aS^WtcW#Sra*aTSatrSik*>T§l>. R2 
( *fcttF 2 ) &T<9A-?—b l>XW&*h&Rifi*>h 
ztfrh, mz3'^ btc&kolz LWth.a&t>Z: 
Vi„ -2rR 1 c (SfctiF lc)li f^c^& J; d 

•f v-k LT<0«|fi&-§-i*je«3&<*4C:4:3&»4>, 5'* 

X » <=> *l & fflMi^a , <X<0X -f - -v 7°icfc v iT (£ffiKq # 

cofflffl«-g-)S;<?5«sm k 0 . R a k f a t 

«Mk LxmWMiz^ Lm.hii^ . ^■LM^tlhZ.tiz 

x->x^.thy^m±^mLnR 1 (*fcttFi > 

tTfcO. P]-M±^R 1 c <4fcliF 1 c ) {CT~- 

[00 27 ] i *«k $*ifc««aas5ij{c*i;t6 

R 2 c 1 -< V-<7)R 2 ifiT--)V L, 

^W^iX-g. [HI - ( 1 ) ] . ^I«T7^7-S- 
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&Ak -t&f*g&.!8Mli , MLttTV 9 -7y A v-R 

3 zmm LT*M»ffftRC*ff a - k 1 £ o-c 1 *#s 

k UHIl - (2)3, f-cOF 2 c £ft2c07":7-f V-CO 

( 3 ) ] , fflfflfi^j&iift 1 -f V-<05' 3*;SSHC3§ 

Lfc k z h XWX t h, co k * ^WL £ ft &ft2c07°7 
4^-*m&t-t&W&$Lf&m±. *<r>? *JBfc:Ri 
Sr«iTV>4tEgi- (4) ). 3' *SH*>R Hi, mi 
cor y >f V-C05' flfflR 1 c ^Ilt LT^XS^f^I 
WT* h . ft 2 COr 5 -f V- SrjeA k "t * fWI£)j£ft 
Sr » #IJ i«T 7 *-7*5>r F 3 LT«H»tt 

COtfV 2 7 H (basic dumbbe! form 1) ft^^il 

I) (EI- ( 5 ) ). ClcO.-KU 7 ? U-^-^ FTii, RlliS 
*«R 1 c {cr— — UTffl*WteJ&OjBj&i:fc 0 , a 
#**®fc^4ffili*teJS#fT;MU» [H2~ 
(6) ] . iii±cr>Rm^mX±^tl^>rttUjt7^^ 

4*jg*Bc?!j £11/: , f-n^v \ -f r y r-f x t k * tcli 
*3Bk«S^* f Bri6^W-rS:»(fi't*. JpiT. ^-co 
3' JfcSSiHi, gJfCOF 1 c (=ffl*W3r**i»IJj&»4>2: 
&F 1 S-IiTV^, F liift2C07°7-f r-<OF 1 c 

[00 28] Cl<7>±fi)c^c7);U-7°tCJ±. ft 1 c07°7-f V 
-RA(?)R 2tf*T--A'U MWAKI&Srft^dffiMM 
£j£#*fif*>*l* . * LT, ff SMC cfc -y X 1 #«k $tl 
fz3 ' ^mcOF 1 iig#COF 1 C(,ZT-—)l>LX}\s—7 
£ & k fc t fc: . fflffl M^Eco^ k & 0 , S # £r 
•Bak-r*ffl1lMB-&«* J ft*><i6. 102- (7)]d<0 
F l SrH£fc-r*8iI»<iW£fcfc:J:->T, 02- 

lz^ m&V-y°{zT-->VLtz'm 1 fcj&ft 

^,2<r)fi\) Z9\s%+Y (basic dumbble form 2) 
feiX*. CH2- ( 5' ) 3 

[0029] LT, ClCObasic dumbbel form 2£i>V> 
T^basic dumbbe 1 forml F 1//£|#C0F 1 

c ^r-~.^ ixmmm-£s£<7)m&tKi: o . e#£-«3i< 

kT£*ffliI^i£50E CH2 - ( 5 ■ ) K ^-r^vco 

as 2 co y 5 >r V- f a err - -)v t eattm&EX c m 

2 - (6* ) K fcJ:in#f$k£ii*:3' ««R1 
<7jR l c /\cOT™-^k i^-SraMk-rSffllfSI-^.CK 
HBA^^il. 12 - (8' ) CO^-7*SrW-r&0(Wi^ 
f$Mt. t h tela 2 - ( 5 ) CObasic dumbbe 1 form 1 

i o o 3 o ] H2 - ( 8 ) iz&\ ^xmwmmwim 

ttoHLX^tnli* F2kR2cCOS. l£t>tfG.*0> 

mmt)%t&mmx$>&R 2 1 f 2 c con32:fl§j#-f 



K^T*4. aucfcits ( 1 ) - ( 5 ) CORJfcii. * 

L , ft 2 C07"5 A F A 0Xmm&&& bte&^X. 
m 2 - ( 5 ' ) <OWBCy^rS:^f 2 C0;K 'J i? ^ 
lx-^-f- H (basic dumbbel for* 2 ) //ti^ix^^ 
[ 0 0 3 1 3 JXt, LAMPffitcaE^V^«®5KU 5^1- ^ 

Iga ) T-&JS3*lfc3i 1 C07"5^ V-^^k-f-^ffi 
«4jSftfc:*itt4S5 2 C07°7 >f •7-^r--yw^#li 

»7 ^-7°7 '?-'5 r )fiJffl*^ljT'S)-g> „ ^Bmc&iT. 

t, rv^-7°7-fv-kii. HftwasyotcttL-rr 

——fo-t 1 <07'5 >f v-ji J; tAft 2 C07' vA 

K>±mzM Lxnmm%mimmfrh-%h? : y4 -?-t 

§co«i, ft lc07°7^ v— i>J:t>'ft2C07'5^v— *»A> 
m«"5'i!|co^lik^l>, 
C 0 0 3 2 ] ^JtifH 1- (2) teJSVvCli, RA**T 
--;l^-41RJ*R 2 c C03' HKffiatfi R 3 c (CT~- 

/kt-^r-7 ^~7°7 >f -7-r smmztix . to 

m'^mt h F 3 c tc*t L T T+7 9 -VvA V- F 3 $r 
r^^tsi^mi. CHI - (4) j . T^^ 
-7°5 -f -7 -if. .. y'y 4 v- k L 'CStg-f I) ilSSe^i £ 

§ifc *«TS & . ft 1 >f it/ft 2 C07"7 -f 
v-2»ii . **KB(c*Jtt* 3i»77^7-»? *icO 
2«h LTffl^^C: k S . — JSTi Z.X'^fzT'y 
?—y°~> A ii , L t A^^cO 3 «C07'"-5 'f 

«Li<xt^K T*?9-7j4*?-\t. mmf° 

[ 0 0 3 3 ] ft 1 C07°5>f-7— J3 J;t>'ft2C07°5-f V- 
*«aiS 2 -9«07°^ -7-<7>ffl^-&;b-tre«f& COtC 
T»7^~7°v-f V-fi, lf£S«fXT-*>«.Clk* { 

(i. ft 1 c7)7°7-f tii: t^ft 2 C07'5^ v-co-eix-T 

*i(c« vximizmnm^m^mAi^t * .1 k 

*>coft 1 c07°7 -f v- 1> J: y'ft 2 co7*7 -< iz M t X 

co^SrHMrt-2. c: k #*-e# ^> . fc^v.Ji, ft l cor 9 
>f -7-BJ;^'ft2C07°5-f r-CO-ri-L-ffL, *>-g)V^i - 
UizM L T . Si<?)7 <7 ^ -r 5 ^ V- ^ ffl^^-ii- § 
i k € T£ & . v v-fftlc-tfJ: , j; o ±«£#^coffiffig|-£ 
JSiSrff "5 .^-^{,: , ft 1 cor 5 >f J: ?rft 2 cor y A 

[0034] *W%izmfhT*?9~-7yA v-^oCO 

nsmm^mt , ft 1 cor y a vw, 2 cor^ >r v 
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-zmwm&k* mnm^u: o trnzmm^ti^x 

4 V— U J:t735 2 £0X5 A ~?—cr>m%.$: T<79 -77 -< 
v— 7)>JUgJ: 9*>~»<-$"S.r fc •?£>■&. ftWCIi. ii 
* 2 - 5 o fg , m * L < (i 4 - 1 o fg««K^-cr 9 -4 

T-Srffl^S i £ CJ: 9, US 1 toT^A -?-iy£Xfm2 
COT? A ^-frh<nmmm^fo*®.%^zfrh-£%> Z k 
tfX°% h . &tzT J A ~?~cr>MffiMmw 

1 coTv-f v-fc J; tXfl 2<7)Ty A -e-<7)Tni J: y ffi < & 
£ J: o (cRj&*-*> -listed: o T R-fixT) 7 A 5 77"£ r? y 

f- u—)ls*& r-£ & „ 

[ 00 3 5] 1-^-^*5 , (777 ~T7 : F 

3c) g (R2c/R2) § (Rlc/Rl) , 

^fc^^T" ( R2 c/R2) S (R 1 c/R 1 ) fc 

R 1 c/R 1 f§«0T— -^S:fl*j^-|>jtftt'*l>. R 1 
c/R i Hor--;Wi^rt<o»&S:tf5TflBfeWfc:5l 

tt°mmm u . l*» l j: y a 4 l v >»G*tt * 4- i 
*4£fcH3-5 i-et>*^. zcox otcwmk*hzk 

izX 0 x WW(3!Sa%:»E*fr£3ijart-ft £ fc //T" 

-s. j% $ t umttMikimtfz* & u&^mx- 
«t -o'cmm'mzMft* h z t h . Lfc# 

[ 0 0 3 6 3 mzTV 9~7°? A ~S-cr>T~-)U7)9 A 

5 yX£PI3ii~&;fc#>t~ , n 7-r -r fa7X - X 9 ■•/ 
V? (contiguous stacking) k miflh~i%m*fcm* h 

zkt>x-$&. >-7- ^ a 77 • yyt it. 

W6fW±T——)V*hZ. k tfX'% SrVV* ') 7'7 9 \y**~ 

h a* 2 mm* hzt fc lit r^-/^»ii 

t^S^^T'&S (Chiara Borghesi-Nicoletti et.al. 
Bio Techniques 12, 474-477, 1992),. o4 0 „ 7-77 

A V- £I¥S 1 cor 7 4 V— &,fcl>'gf5 2 COT? A V 
-{--Sl®$-ii\ L*»fc 77 7 -T5 A 7 
*a^-/ 3 ycD^TtliT— —^§^1^ ■? £tg 
It LTfc < OT'& h. Zo *tllf. m 1 COTy A V-fc 
J:^2W54 v-*>7^-A L^rt ICW)TT^ 
^-7° -5 -4 V-CO T~-)Vtf*lffi. >ts:h <VX\ &fmtZ 
m 1 7)7*:? -4 V— Jcl/HI 2 -4 "7— COT~— )Vtf 

m.$££ti&z\ki,z%:&. zcowmizm^^x . — m<?>%. 

mizyyAv—k LXt&^tc* V 7'7 9 V** F7;tSS 

w,m * H£ Lfc w*<iusCTfciffia$ fix ^* . 

[0 0 37] ±li^50S£fc^T . aWfl*lE5>JS: 
U 7 9 U*i- m®i*. ®tt®-&J8.cm&b% 0 -3 l>ffi 
U 7 7 Wsj-f - F S-f m*h Z t S . Jltttt 

7F*zktfx°$t* mz#v % ? v** mmizi*. y 



7 ADNA^iiRN A^7)^7);K»J 7 9 u ** HcOffe, 7 
9 7 5 H ^ 7 r - i" (c A*W tffl* - 4 iXTt stf 'J 7 
7 - H ^ffl^&i t *>TS So sK'J 7 7 HtS 
£Hi»f8 Lfc 4) O<0^^ *ffl»7)«®7> * 4 ffl v > 
6£fct>T*6. W*^U7 7l^-+-HSrIn situ 

[ o o 3 8 ] mz^miz^xa. n—rcrmtch^ 
mzmmis&<vm& msctmi. < 1 1 
3i««774'7-^i^iii) . r^A i-tfmm 
-kfSjn&n m-L&^-rkix, mtmm; u 7 7 u * 

Sfr^^-t°U 7 7 Vlz± iXMtf*.Zti&>l>-7tf 
&*ti&. «ffl^U3f^U3j-f-K(i. il«5:<fct>iJW>2 

XMWsMWW^A 7'y 7-f X-T-S. C CioTW 

$^X|,7l— 7 

2. '9 7 7 \s*^~ K<o3 , *«3& t ajrtr--yi^-4 

[0039] 7 7 U^f - F**2fflKU:«ffl1IIW 

>)9 9\y*^)<±.(zm^im, Mx.it. h&i&mim 

A k , *<?)fflffi(iWrffi*E?iJ a t •c«jR$ii*^'J 7 7 
l^^r^ FS-S5£-rSo «SRffl«ffla«i : 5r1fiSiE?'j3&*S3: 

S„ 

5'- [A] - (L)- [a] - [A] -(L)- [a] - [A] - 
(D- [a] -3' 

[004 0] C7)i>TC1,4, [ A ] - [ a ] mx 

, ^ y >j y j xim %tzk* (C 3 '?7)A— 7° fr^jR^" S 
; t * { "CS S . ffl*BW:5rffi*S5"] W n A 7" 'J 7-4 Xte «fc 
o T ^-X *^JS$ tl h Utt Sr- (D -T* L7: . Sg (C3 1 
*4i«@#/\<7)7-"-;W; J: o'CM^tll) .'U-77/iP 
^ 0 . iOilM^y 7 7 F«^fit4o7i;i.-7 0 5r 
^-rSifctC^rS. 3' *3g^'g#^<507^.- 

J: o "C /I/— TSJBJiW* fc S t=« , [ a ] Tijggge 

3 ' *^7) [ a ] Ci3V ^« , [Alt fflffiM^T^Sffd 
^i'C#> 0 , [Alt 7" »J 7-4 X-TI. 7 1 

tch . **s*sswctj tti.iia^' u 7 7 u*-?- K*«*t» 

tztf-oX, [A] t [a] t-CffijS^tL£«M^°y77 
5'- ( [A] -(L)- [a] } n-3' 

[oo4i] --}]\ mmxv 7 7 u^-f - 
j> s v it**, vrtupffrr yA-?-*m&k*& mm^m. 
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izr^-^z^x u%*miy~fh mmi$<mm z n 

dZk § . dORj&ii . 3' 5R^gfc -eiXA^'T— — ^ 

4 . L # X , £§M sK U 7 ? U ^ f - F # 1 W.CO 
m 0 igf *{=fflHlflWr«aHI?(^)»ttflSt'ar S . i £ X" 

[^t t(fH3- (9) . cnw-7coa*>, 

sku 7 ? u*?- K(cjB*s*i/s^-r36<*a til. . /it 
«r , ft@s# u 5 ? u k «D3 ' stag** a # tc r-- 

Zk tfX'% h 77 -f LT*M« 

y jf ? # f - h a s ?k u 3? ? u * f k mmz 
mmm-%mmw\fr^-i 7 0 ?a x-tt z 1 1 «t -> t . 

[0043] *J6BB(C*J*t* 7 ; H7-it ;<7)J; 3 t 

l -c ffM $ ti h m tzttiv-r izmmM&i&comM z^t 

CT-Hk L -C^- 7°Sr^M^--& d k tfiX"% h . 
iaStt-¥-i4i tmi.77>f v-2rfflU4d 4: 

# i> . ^*5i§a^ 'j .5? ^ jj- f - k 05 ' a #<7)fi « 

\±U9[VZJ\4 XV YA X vX)V-7*wfcfh z t f/x- 

5' *ss<5o;u— r h i&mi$ffi£fr*!m&ymt<z& 



[0 044 3 #%i B 8cr>77 4 v-{±, f;l6<7) i ~5 ^r. 

$f & L<H2WM, h h \ At 3 «^U±«^— 
iJV^TfflfflM^-^e^i ^r© <T k & 75W v- 
S3«ia±flffl't4. 3WHia±i:{i. 30«77^7 

[0 04 5 3 *«BBfc:i3tt4r5 v-^SSIli. ^ 
<fct)3». 4T-stL<{±4a, *&V^i5«Mia±wr 
7^7-J ffl^^ I) i > 4> X % h . =3rfcm¥.{c^ 
•SffiS^ii, *?-tfTzz. -iVLtzk t<?)&7v-i 

■?-<?)?>• mfa<n&mtfmmzm&-ox zkzw 

Ltzt^X, 7~-Mz l i^%i&mim$:&ftftl,z 
mMZ J £g>Zkl>X'%&, LfrLfttfh. T--MZ& 

m%ffi®tfnm-thm^ztt77 a ^~<mx-mis*&. 
t h tz#>. T-s h mmmzm. ttzmmizn tx r~ 

~)VX'i h J; o lz7y 4 v-<rtjtitiBm*WLVr*h Z k 

tmtLvK mz. ®w#v \s**h¥iz&^xj\4 

7 V 74 X*?7~-)Wn&.k =5: 1= fBK£tt L"C t . X 

•fh Z k \z X 0 , <£ v S^ffiSfflSM^-jt 2rlfi#1- 6 i fc 
^"Ct -6 . Ltztf-oX , itf U 5 ? - H 

-#%pmznmtt77 a ^-mm^-h^tkw ?zk w-c 

[0 04 6 3 *ftancr>774 4«3BKM. 
^coS^$r-¥-x. 4 £ 4: iftSt#>t>ti& . L^* s o 

t . ^ < fc t, * <o3 ' 5tawi/u- rftiz&m-r h k # t 

* i; T"S ■& PI 0 . 3t i: t i£7~~iViz^W^&m&\cr>-' 

mtfs ju-xizmm-tz 2 u 5 ^ u*f - r 
?&mttnt*mt&zkiffi*ti&. ttz. 7^4 

[ 0 04 7 3 LAMPS (Nucleic .Acid Res. 2000 Vol .28 N 
o. l2 e63. WD 00/28082)12, 8m#V ^ 9 VH^YKZ^ 

#03 ■ 5r r--;p $ ■$xmmm-s$i<om£k~f & > 

i a z k tfx% h 77 < *?—%m&-^*>-£& z k tc 
x -5 x mm%m§>x^mmmis&Rj&$:-*im k-thum 
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-rs®«i~ffifflig^jK,coa'S&^x is £ t tfX'% , 

- ; m2cr>y'? '! V-li^eW ^mz&^TmsSM 1 <D 

[00483 0*0, jjbrsjK'j ? 9 

fcm^bttf&i 1 ts£.V9t20)7'? A -7 

/* fcHMSfjK y * j? l/^-f- F £ft 1 £ fcliSB 2 07° 
mstlS l tf>T5>f v-£>J;l>'^2 cryy^A v-t(iS=5r 

A v- ictin x. T , Sl^jbit <b*l|> 3 -o a -4 

liv ^rti t> ffiffl-r * i fc *fsrsB"f * h . #*sr**ttii 
f*, *<ott, taw mmi^fcrMmmii-^ 

[0 0 50] 7 7 U^H~ K^lSCfflV^ 

yy A , fg&^Sffi*'] £ & tzfrcoy 0 ? A v 

t WT* & . L*»L <5> , ilitii , J: 0 ^ v m 

[00513 -4m%zmh + $t. \,\m%?=7A -?-t 



7-f?-> LTs Rl "R2H (J>§V^iF 1 -F2 
PaT ) ««WfclfflWil-&J«<Oja5[t4F-i * i: *«T * § 7" 
7 A •?—$:9fr?C\t1) < X"% h . mmn—yVyA-?- 

R 1 - R 2 PbI. *4 V^iF 1 - F 2miZT~~)^ 
hC\bifiX*% hTvA V— «0V^*1*>1 OSrLAMPfflWT 
54 # , 3 KOTM 

feiiiittciSf*. ^{CR 1 -R2ISI, **v^iF l - 
F 2f§34CT--^-tl> i t >^T-# hy°?A~?-*:MlJk 

hm&Shitnti . LAMPfflr^^ v-^2S^El^;u- 
— y°y°7 A ~?—tftiufo o T . o-ftTM MM<7)7"? A ?- 
Srfflv^i tic**. *^(-t3{t*H^--rr^'f 

[0 0 5 2] Z\cr>mL)l-Ty'y A V-«, R 2 £-§rt* 
[/ct X.{fH3 - ( 9 ) mi izn LX T—~)Vf 

h. c\<D)U—yiz, uviis&BStoz&n&R 1 -R2t 

*»ftro«« (^^'tH3- (9 ) (CfiV^ttR2Sr* 
L T . *Wn<nmM.)V—y°y°7 A -? -li , 

t~?&clkt( i X'%&, 

[ 0 0 5 3 3 *S6WSrWMPtefc3WH tiit # (effi 

®m#vz?)/*i-v. &£W£fzitmm# 
-?~t cosamiz x-ox h # vz? v * + y iz%m 

^tih)V~-y'cr,o *>„ mi C0y° y 4 7-fcJ;y'I2W 

7 A -?—&T~—)VX'%t£\vv— yizaux , fflUM-^ 
m%&m&x'*>-?x i> , 3'*^"^-ri*itc(a»t**i 

^■KUi, a* UV^jfefl=*«fe LTV ^ >«o i fcj&«T* 

sai2?ij^-gp*v, ;u-rtcKi«-«> 2*|g«3t!cs^ 
[00543 m&i—yyy 4~?-t mMx v ? 9 

f- F *iiage?iJ cow 4 L itffiilNff &BI 5 \z 

^fc LTffiffl^fi^'fT^iX* > - >3 LT'viS . 0 
5(2, 122- (5' > fcEltflBItSr^LTH*. f^r*> 
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ft £ U 7 9 V K & k «! * Tfo h . 

;l/"t£ T5-f V— X'hhL k if, m5t,Z^KXV^„ 

mz^-tfcMzim uc h cDx-h h . 0 5 o«tiifc*r l 

T7--,l L ^HJg^- 7°7' COfflffiif 

fifcii. K9RfcU4f <*{c5'5fefl|fc:JtLt:L4a. »ffl#y 

7 7 K*»^>4j«-r4RiB±i«ftfc:»ja$n* n« 

OigSS^iJjE) 1 htzh )V-7\,Z 7~-)V L X fflfflflteJ&P 

[00 5 5] *^SrLAMP&tjgffl-t£ k t- . S5t7 0 5 
v-ii. LAMPScoifeffk |3| tjfeftTT7--;lT** 
<! k jWB * L V % . -kX <OW5 *• iSJKSE-f L T'SUSTC & 
£ Z. k li . LAMPttO** SrfljftT* £ . - «0fiJj£*»ar 

h^tt k & 1 1 , LAHPfcOfcAdORlEi: ft tjUKftfrT 
m^.7y^f ; k -eofc* 

-k fS] t U^fc *4 «fc -) £8»f-** . Tmii7"i7 -f -7- 

Ltztf^x. -&%mz&ux\t, iNsm^cntztbcDKmm. 

^tt-lz-Sh^tX , m%.7? 4 -7-<7W£^7)ifiSI15iJ 

iz£ixmm-&. mm%a, ^m^mz^htx7 

mt. F 1 c - F 2 c ( foh W\$R 1 c -R 2 c ) fc:J: 

oT«BR$n4^- rtov>T fcjiffl^n* - 1 tew? 

[00 56] KlieokfcO, 02- (5 ) . hh\Am 
2- ( 5' ) 3'*^£g#£T--^$-£ 

V 7 7 U- * f - H ix 4 . Mic <r cr>mm# V 7 
¥<D)V~ 7t,Z{&, Ztl^tlRA [02- 
(6) ] , $>4V>JiFA [02 - (6' ) ] tf7——)l> 
L XftWHfefS&fiWbti . U 7 ^ f - h" £7)3' * 

i o t st>* i##$k*i>. 1 *m k -> tzy 
^mt. &mz7~-)v Lxmnm^mmis^ tm 

2 - ( 7 ) St/0 2 - ( 7 ' ) K 02 - ( 8 ) . fcj; 
yi2- (8' ) Ifi^jSrth. ZCDXdiZ. )V-7\Z7 

y 7 9 u^-f vco-y^m^mm. g#^r-- 

^ k ffl ffifU-S-fiSc, fcV^'9-'f^^JWIl l 3iSLfT*>ii4. 
[00 57] HM^iJ J h'tf0@#?r 

L fcRA^F A Z®m®j&t ^hWm&J&nOLWL 
WliSix, ffjt^ 1 ^co^f y 7 -7 h'^fig; 
[02- (7) at>'02 - ( 7 ' ) ) . d« 13MH 



fflaKJiJSrflli S. J: 0 k'02 - (5) ^0 

2 - (5' ) tmtmm.<7>±mkt%&. zix^mtz 

L Jtttrf £ i k k =5r £ . i i 4 T« . £T LAMP'S k L T 

[0 0 58 3 02- (8) fctJV^T, ^-7lCT 

--;PL/i7'7'f 7-FA(i «MrKU 7- ^ U^f- KfiO 

2 zmmL^tf h l x . -e <??5 ■ im 

LT^$tll»^03- (9) tZ7xtm&Vlbl>. t 

RWftfflfflW&iBXl^iJj&^W 7' y 7M XLT^-7°Sr 
BIS. tX ^* . fflffiW^jMSffi?iJ//M^ 7" y Xf 4 
; k tJ; -j>T^BS;$ixl>^-7 0 (i. t> k t^rofcHSlsK' 

y 7 ^ Ywv-T&ft-kif LM^tzmmt*-? 

T^So i <?^b-7°{i .. 0A^t,BJ^ *>^r ,t -5 £" R 2 £ 
^•0;L—7°T'\ F A-^RA{+T--~,'lx-r-6C: k^'T-S^ 
V\ LfrLmWV~77=74 -?-Rit. R2^tS)V~- 
7\Z7'--)V$-h Z. k if>X% h „ -eJir, R2 5r-§rtr^ 

-7^^-77^ A -?~R^7-~^Lxmn^ 

7^^f-FfcJ;|>g#^^Mk-ri) IWlRJiE k , 7° 
-ri> T 5 F A k C J: £4M&£M<1BR 

Tt-r K Sr3I^ LT &&-t&# y 7 7 U K coJSHRJtE 

03- (9) £»<0J#«RiBt:-3V^ii. crT1i0* 

[00 5 9] *^0fl-Cii.. 5 ' 5MB^3p»ttffl*fc:BIS 

7*54 ~?~-t:m£.bir&twmzm<mmzft ^-c, m 

T^^-r^mRJC*^ tl>„03-(9)c7)^y^7b 
r^-f - Kco 1 *ig«3tc7)R 2 £-£tj;i'-7*fc:tiE5&>l<— X 
77^7-R ( L o o p R ) if T——)V L s COLoo 
p R k -t I. ffl««Wt»S^«Mf tff* -5 T . 0 

2 - ( 8 ) tT5^f -7— F ASrS^k LTW^Ttf^* 

^K«j*<ini$n» 03- do) t=*^i*jH^y 

7 7 - K*^C-r-i) . -73s Loop Rc7)#Ji^ 
«lf4, 03 - (9) £0tf°y 7 7 F<50 3 ' *«F1 

«o e e * mm k -rs ii#«yxJC(c «t o x mm $ n . 

03 - ( 1 1 ) (OTrT l*«C0^y5^U^-f-H*<4« 

[0 06 0] m^Az^htXhXo^z. Zcr>l^m"\)9 
9 UJt-f- Mil ) iC«F 2 %%tS)V—7. R 2 Sr#tf 
yl/-7", =5: 3 ' *Si£7)F i#Fl c t7--;P L 
'C ffM$ tl £^-7Wft 3 fflW^— 7^«aPfl£f £ . F 2 
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o P f&ia, oop R#r--;wu -eft-m^ffilK 

^S*tt£RJC#3!MT*-&. LT N LoopFWM 

±£4*1* , l o o P r £ jg£ t -th mwScKm^mf^z 
m^-o-zmm^ti. l+mnxyzrux+i* (12) 

W&jfcth. ZWV :*9^*+V (12) c03' 
vCsJ LoopRt ffilf W^ffi^i L o o p R c L . 

MLoopRc CL oop R#T~ LTfH^SR 

jBjWMr** k , w^sst^ix^ia^^-rr? 4 v 

-LoopFatXLoopR £^-S^^^Z*l«#'U 
j*?l^^F#^&£<g*£jj» (13) 
[ 0 0 6 1 2 Loop RtfH>W5£SeHjii, Jt? V Z 

9^'A-fV ( 1 1 ) 03' 5fc*SF l#>£>cO@g££il!k 

t h MW^KiUz loTli^n, 1 ^t&cotf y 7 ? u 

^F (14) . <IcO**y.*?L--f^-F ( 1 

4 ) CO 3 ■ j&IBCtt LoopRi ffltttt&EPJ Loop 
R c T/ftJtE L , ^OLoopRcCLoop R^T— — 

5'f7-LoopR5: #t £ £5£=5r 2 *«W* L> 5 ? l- * 

f-K*»4>**«Bft^»H! (15) a^jst-s. 
[0062} m 2 - < 5 • > 

basic dumbbel form 2 SrtfJf&Mk L , 02- 
(5' )~H2-(8' ) C0ffl«a^JSte*LTJItff 

C ft & o T dfcifct Sln^ £ftt£&J5$tc 

'fTr£>*>, *«WCJ:iitf. S*LAMPSTtffl 
£ m> 1 crrr *7 -f R A , mf% 2 COT 7-f-7- F 
AfcjDJtT . ^ < k i 1 ««<0 5 ' SfcJH&^Rfttfifls 
fcilJg L fcHS&r 5 -f v - £ ffiffl T 6 £ k J: o T , 9r 

k&4„ 

[ 0 0 6 3 ] ^ffcB^fCfctt&g&Rjfcii. mZLfzX 0 
iZ 2mMem'fciV-y'-7°y 4 v- (Loop R&T/Lo 
o p F ) £Wt&%£<^&^f\ Loop RXJiL 
oopFl rftlfr 1 »8tf>li$£/t~-:7T5 

i>mnzMtf<t& . fit, ■rcoins&i— 
•r 5 -f v-a „ ?f?y % 9 v^f - f a4M£JGM*6flfr%ft> 

^ii^»Slt^^^a^rr»glSrffiffl L=S:< X i> -. 
mmzX-oX iff =5: ') i t JOT, § t>V>-r jjjjf 
=5rd-° 'J 3 9 X/^^h V- (Dmtti^m k.+£h. tfz. LAMP 



®M$ h Z t lz J; o T , LAM P&ic ^ l> ^ U 7 
[0 0 64 3 k Z^X'^^commt'U 39V^-1- Y 

a. 2*m<r>ymi l zfohx:v zy u3j-^Ht**#isa 

W^SH^ij Sr tti^ftM k LTMtl> i k ^'T'S 5 . 2 

$^«f i Faiil200C>-in939!c|atg$^.TO«,. El 1 £c 
fc^tti 1 *IS^S^iSS^!S:m^/;«k LT«M*f 
y ^ Wf- H S,-^ LT I ^ . L^L 2*«<0«JBt 

8£«B&U 2 *«fc05K 'J ^ U - H £ >5-<?5i * 
4Mt k L T f iJffl-T 4 i k *>"T# 4 . 2 ^^4-" U ^ 7 ^ 
f- Kk LTSi. fck ^.iicDNA^VADNA^r^-t d k*>' 
T# 4 . ^-g>^(i>IiX^ £0DNA £ &mcr>K 9 9- l,Zf$ A 
L t> CO Sr *^0JcO 2 'J 7 ? U ~4 f - H k L T ffl V ^ 
hz\h h o -7j 1 ***XRIBC X>4^y^^U^ 
^ H k . ^ n h 2 'J 9 L ^ f - H £ Jlffi^T^ 
* l>*fW E <OSEttKUltcJ: oT 1 *iik Lfe t>^. * 
h V .firaRN AC0 J: o IZ h k t k 1 k L T # ffi L T V 
;K 'J 5 7 L Jt-f- H £ >Sf - k *>T' S 4 . 2 ^ 

X? y Jf^UaJ-^-HJi. »W S ilfc d COT* o ttfi^ 
L, #*MB0>fc0>T*4£fcfcT$4. Wflartt 
#ffi-r-i.tt.«(in situ)T s *JWH<i0^rffi*3Bfflf 4^1 
k tT'S 4 o ISM^^o ^ y 9 V * + F ZmWk-t&Z 
kiz£->X. ¥ / Aco i n si tu^tf^tg k & •& . 
[0 0 6 5 3 *^(C±5W-CcDNA*^k LTfflV*** 
^r. cDNASr^-t^X^k, *f6^KtJJt*!KU7^l^ 
^--f- F co-^.^Tf-a k Sr , R— ^feffTTSIMrt- 4 - k j&« 
T# 4 o RNASri§Sk LTcDNAcom 1 II*r^^l> k . D 

na-rna; n 4 y y f tc j; •& 2 y .k 7 v f *^ 
jjtt s . >r co2*gf^ y 5 ? usrf - f **»HB{c*j{t* 
mmt LT . y 7 ? v ^-f- Fco^tbTj-a^^Mt'.g. z\ 
t h ... #»!Htf>sK>J 7 ? u-^f- Honaj^tffl 
v > 4 DNA--K y > 5 — fe>\ itlB^*ygtt£fllt 4 1> co 
Tftillf. #-«P3R£fflv\ |S|-co^ftTT^y^^ 
l^f- Fco-g-^Srff -5 C k #T-# 4 . k t VBc& DNA 
*ry^< 5— fe'fi. MHISvSft^^L. i2l£¥P»v£fi£ 
»^#-oONA;Ky^9— fe'TJ>4o tfe. S2I1£^ 
Ltz o tT'^^r 2*«[cDNAk LfctttCs *fMBtJ:6 
^ y 5? ^ UsTf - K0>«taj2rffi*»fl L d S >T k US 3 * 

[0066 ] 23)s^cO^JBtCj)4^y .5? ^ U^-f- Ft* 

4 k # izit . 4-f 2 *i|frK >J .5? ^ L .-t^- F fcffiRcor 5 
-f Srfln i . icor^^v-Sr^k-ri) fflM^JS; 
»E*<i8j&T£ %>3kft<7)i>k X'4 y*a.K- h t-tih . 

~?-wt-->v+'<& mmzmMMm&vjmztimk-t 
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;i.-f ^ * U >' ? l^f- LT . f- 7)ffitlil T 

*smii it s sawr 5 -f v- Sr mmmA t •? h mm 

& . si m&> ttua, w. i »r 5 a £ m& t -t * nm 
msA&miz&^xmmt Lxmm-f&mmn. &mco 
mmzti ixT—-ji>ir& & i t tfx"% & . a 

-Sr, ff*<or9>f v-k LTJflVV&.LfcfcT'&i. <I 
so J: -3 =5rJHWt±RJC{=*6S5!!flr*»*^!3r < tl> £ k *» 

[00 67] L^^'-oTLAMPa^^'^T^-'KU 7 7 

«77 >f v-Sr^fc-t- fcffllWteftfcr 2*«jK U * 7 
t-vj-f- k co— tYco B. i WM L > &i <r>77J~?—lz «t-s> 

£r$ffl Lfc-I k {zi:~oX _ SL&H L^lWr'&JSRJSa* 
fgJTC $ fc . ft f<077 >f V -£> 2 U * 7 l- 

£ fflmm&f$M.m-tf&!&x' * fUK&u&a 
mtcDjrmzm t3kftTx-msb& zbtfvz htm t ^ 

3 -Ik 

i) 2=tt«C U .5? ? b^7- F«Stc&£^StMLT 
7°tM 7-^7--;l/f§ 

i i ) r~-)v 1^77^7- £«K£a.s k -f £fflffi»& 

[ 0 0 6 8 ] 7° 5 4 7-ti, *J*fc< 1 1 *ixtfT--)l 

mmt i *MT-^r(mifr--;i/-rs z t 

-Mz^L^x&-f^f&\,zi. r>X 1 MMt-f-hXWm 
MZtlX $ -A: . L UM* L fc 1 k L& < b 

Ot, £ T\ 77 4 ~?-b A y-^a-K- ^-fhZbizX 

& . 2 **totra?jg<f fc3 n § ^# b LXli. t:bt im 
MiMJg (ITT, Tmb'-gm~f&) )£<l,z£Xlsm~f&JTm 

[00 69] *»Bflt*j^-r , -mooKbmt, wm&m 

tciE t TB4«?1S (Tb) comS^l^it^TT'fl d . Mff 



5— tftOCtTlBtt*. iSSUb LTiiKCK NaCK ft 
§ V>(i(NH 4 ) 2 S0 4 SHRwJSttttSf i: U 5 ^ U 

m<mwmb ixit. ^^Mmr>vn.y^wmmm 

S) , t^A7$h\ fcit/hy^^TS^N-yt-^r 

^ h *mr t jpjffl ssjs^jk (tb) commi&mm 

Z b t,Z ilt, BUie^ y 9 \s*^r Y<F>T~-)V 

zwLbtitz&m&ftcoTvimtzz b tfix%h . mz 

y(N,N,N,-trimethylglycine)-^>' : r h ^TfV^lV 
T > -^-r> AiMij . ^-COisostabi i i zef^ffltc «J; -oX IMS 

tmm^ ±.izi>imx'$> h . i?4y\t, %.®mw. 

2~3.0 M. L<(±0.5~1.5 Vft£f&COW$Ql,Z& 0 . * 

swifcfctt*.-* y .7 7 u-^f - Kii«Rjc<offia^ffl*« 

<0RjBjftff *#jtUT . ?gt^x h y y^-^K 
iEtt*4i 4ftftSr»J&r* . TmPSS'l^f Iffl-t S i i: 

k ^> . W 5 -f v— 4: ^WmaSB^'J^ra^i- J: 

« t m t x mm^ mmn^im m * is^-r h z t a . 

[0070] Z<7)£ 0 ^rffefrTttJJt* 2*il<7)rKy 5 

7 u ^--f- k fcw s r 5 -f -7-<tj r ——m$ ,a^(o< 
*^HLxh h b mHz ti& . lup LmwtmcDx v*? 

-Mb b i> IZ4 y* jl h Zblzi. 0 , 
tfit>T--iv LtzT=7A-?-^W.mmAb LXmWkifi 

~-M±&X£.&%.it%tlb Z b izteh . 
[0 07 1 ] 4fc. *f6 H *0|tt(»SWS:*aj't**1£r 
a, t°n? y yg?Ja/efi£Wi^j«^ffiTlc^ y .7 7 
K^>*«Rj6*tr 7 i '3 t=f S i t ifiX'% h . LAMP 

AtfMffitzmmx\ enyyi^icM^fi, r 
iB«+ £ ti h -7 7" * y a k *g-£ tTv en y y k 
•77'-^>"7 A^efiitifcWBBtS tift o z<r>&&mv> 
mm± . a »t= <t o t t> awijt hzb -mmx-fo o , * 

ffl-t -6 z b tfx^ h h <r>xfo h ip . *fm<o# y y?y 
Hc?)flHBRJ6t:fP -3 «mKJS5<^&£t^t6fSH;: 
ti, PfWk^^^cOT- ^<Oi 7^rPSWi, LAM 
PRJCffltt»»Pyrophosphatase^s<oeo U 
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«dcJqiMXiJfc: i o X , D N A ffi*ix£4C J; 0 & U 

>K{i-ty U ylwi 4<7)ttJBK:«fc*i, fny yRv 

r*i'^j±<D&&mi>m!&zti&<?>t:9mi't$> z t & 

T* 4 . t°n y y|(^flWiM3W*jfiJn-W t tc*l6Ww 

tmfcitJfrth Z k 4 . DNAO£j£2««4MarC 

*>4. * -& v *U39»05K U 5? ? U K ^fijj5g^=5r t* 

CD fc CDCO^ -f . AX W&S^flsT #> & £ fc t> T* * 

^f^Mti £ £ t , -f-LT zwmmzti^xnmm 

^<r>mM.kts:h-Qm^^-x.hZk, co2KD0kftz: 

X , %<r>*~, 9 U*x*y'xxf;^ 
(zXt bmzmfeZtiZw tz b x.\£ #*#f-:tx- h 
H^^tcS-r3<^vrf- KttKA^fc* t> COT" 

* 4 i t t>TS i . * >^ , , ^mm^mmmm 
%*imt~$-hhcr>xhtd$&\K ^mcowsx-a. h& 

lzmctGi3£T>'\iC0 5mmk%:&tf. tzttiiyn^-r 
jj - ^ U i^'y (bromodeoxyuridine) V wfc:5HflWfc"C 
$>4 £ t fcTS 4 . *«WKfflV^4 * >) =f* 7 1^7" H 

LT t 3tfgT4 & tf>T* 4 £ b L 

[0073] ^mmm^h 
4 &mcr># y 5 ? u jf f- h -s-j&kjs v ">x , 4 x. 

cotaS^tte-^STfi 1 -Tit 1fiX'% 4SJK?)Skg££ro. a 
fcWtett, 5-200igS. J;yM4L<!ilO--5Q^S*tfcT 

tittimtf y a -7 - -tfaiBSW- 4 y 7 -f-7 -cosi-m-^' . « 

££*iJffl-f4«**fi4U^ 73, fc^OCifiV^I 

KWi-fl?££j«fc J: -5 TllW 4 £ h ^ffliti: tchZt 
?o , lilt ± 3 =5:1*'**^ * L v « t L T $m $ fi 

4. ^rJb\ zzx'm^itzimuh<txhmnmtr 

1 1> 2o«f«R 2 jo J;l>"R 1 c ij^^ot ^4. Lfz 



<7>jK 'J >' 7 L- - H Sr MM'f 4 . «S! tefflW «&iM«IE 

\>\. -txto-h* wmb Lx&ti&titzmt. mmm 
b Lt«fgT4 z b 4o y . numiiMSic 

[0074 ] ^^tCfcttiJK'J .J? 9 V1t+ VcO^lSJj 

SS-M^-r 4 £ i: jfifrf* 4 DNAaK y ^ 7— b>'f'iffl Ztl 
4. ZcomntfVAy— tfli. SDAiSriTfciffli^tiJtDNA 

4«*ie?iJc7)3'ii(c:ffiliW : 5rrv'f "?-S~&jauBAfc L 

t -eo 2 L 5r*«^ffl1iMBw-&jfi* fir '3 m=3r 

[0075] *«*t=*f»t*#-K!; ^ K<50^77 
SS'Ai T V ^ 4C0« . ISatSlMOffl««[^Ji£RieSrtt*l 

•t4£ bfpx^hom^v a v—Mxfoh. zoimmm 
7if -tficti , UJIT^ i -) & t co*>*0 ^ fix ^4. 

WtfffiaS^ffl««^JaJSttt MSf^S14^W-t4RR y s 
Ijffl-f 4 £ t ^'T-§ 4 . <I£Tt -3 

u , tiffing 1 1 4 ^Mv-se * <> h s-ffimcrs?* t m 
y m l t so % ft 4 ^ s s r s y k co^mm t «t -> x fck*s 

Bst DNA^y^<7— bf 

Bca(exo-) DNA*° y ^ 5 — fe" 

DNA #U^7 — \f I <7)?U S ^7 ■ 77^>h 

Vent DNA;J?y^7— fe* 

Vent (Exo-) DNAtK y ^ 5 — fe' ( Vent DNA.it V X y - -)z'*> 
DeepVent dHUrtZV*?—' 

DeepVent(Exo-)DNA^y^9— b' (DeepVent DNAify^ 

>3> 29 7 r — i>DN A;tf 'J 7< 7 — 
MS-2 7 7 — > ; DN A*.° y ^ 9 — If 
Z-Taq DNArK y A ( SS3t ) 

kod dna ^ y ^ ^ — tf ( mv¥fe^s ) 

[0076 ] Ztlt>(OW&&<?)*£Tl>'Bst DNA^'J^ y— 
-tf^Bca(exo-)DNAity Xy— t*ti % ft4^JgcoW^14Sr 

I^^f^ FZmmb LTffl^4 , 77-i ?-tf0T 
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ft s . mm&nmmzm^z z t *c o . 

[0077] X.{fVent(Exo-)DNA*ry — -fcfii. 

£ <bf DNfcK U * 5— tffc J: *fllfltift£tf 3 ffifflftert 
RJ£{±, 1 *II^-^^>vn°^« (single strand binding 
protein)«O^30tCi: oTtgjtStl^i k Wm^tlX^ 
S(Paul M.Lizardi et al , Nature Genetics 19, 225-2 
32, July, 1998). £<^ffl£*fMIHCJtifflU 1 4^$m 

Wi^Wm-fhZ bifi?*&. Vent(Exo-)DNAjJfU^5 
— tf tC it L T ti . 1 ? W *7 * t LT T4 gene 

32*<-fi"»JT'ft !> , %&3'-5' I^yjf ? b T- -b'vSttSr 

fteJft#&|«:£ -ofcfcSW **l<y)lS^J#&<y)ffifflg( 

=5rV\ L* J L S DNAtKU x j—vizx&yixm^i&m 

COftJoJi. iSU«WCAi:&-.g>„ L^'-jT, dATP#lS 
-o T 1 igaftflD L T t> fSlffi tSr^SrV^J: o [z . 3 ' *Si A> 

t, itlj-jmkLTbiunt endt-f-g>3'— 5'X?V7? 
UT— tfJStt&jflffli- s <r fc t>*C& & . fc t £«\ 39« 
SiDVent DNAsff U ^ 9— tftiCKOgttSr^rOC » 
Vent(Exo-) DNAtf? U ;>< 9— fcf<bil£ LT*lJffl"t t £ 
«fc 0 . C <0|3HS £' EH**- 5 -I t ifi"Ci § . 
[0078] >! tl h CODNAxK U ^ 7 — fe"£*f L T , PCR& 
k'X"— mzffl I > <3 ixT V > § TaqrK U ^ 5 - -fe'^CODNATi? D 

^ 5 - . mm^n-xvmwmim umsmziL h 
t , mw&^mtcgkft***. h z fc 

[0079] LAMP8={4, SW*S*E5>J<07*5>f V-s^T 

rasntfKti- o T-ft o Jtti-^k-. . s6jK^m@Kas 
tfmzz. w^frttut. mmm^com^kL^ifh. 

*. #4c, umzT--iv^hyim*m&k-fh->m 

^ismtWgX'hh* LAMPffifcio^Tii. g#(CT~- 

s . Lft*«-)t, as i «7°5 a v- ( r a ) tjitf/a 

7t{4S5 2«OT5'f -7- (FA) <7)5'fflJtc;iea§il?tfI^ 

(Ri**v^iF i ) ^5'*4i, hh^mzcommz, 
&m^--'^'£mMmzmMm%m>m£Rw-t&£d iz-r 



$m iznm-r &xot,z sat-titw . lampjs tcj:i, mtm 
%<ommzm^x£tzm&£m®z®®?$>zk t 

i o T , ttXO^fe^lf A fc V ^ fe3E»<0*#S . ft h V ^ 

[0080] x ymtbmziz. %zm*?%mtf"f'Mzti& 
-r4tfot-fti.o -r^*>. /7^f7-^ a#(cffltt^j 

*^SiJ $ fL/ct^Sfc »i*flr-5 T v ^* 4: * tc, * cor y A 

h<nx*hh. zzx\ ^mztizmmmkit. m±m 
x-h -r>xii - 'mwxh-y xi>&\\ smwAi-m ttz 

mmizft* a »mm t« . mm 
l /L>^aie?ij t jis^r o t t wmx * & . lampssc 

*3^T{4, RJEIO«l<0^«'i5{tl.*^«jt*^ 031 

mRm^mm^t^mmm^m^ ^tifrnmrnx-mzm 
mmmzizmm%m%:$:i>t:e>-$-zktz%:&. o 

4 0LAMP^i;*^< t' 0 7 ? KOifitSOTi. J: 

o ^is^ft'v ^mm<n*r x -y ^^m^fis it V ^ k 
mozkffx-^h, ztihomat. tckxjfmmz2 
^<mwxwm.m?r-i x \> ^ p c Rm% zximw 

[008 1 ] **BHtc i 6dfy 7 ^ u^-f - H^ai^ffi 

T^r -y "r L-CflBfrti i k ifiX'% h . ^^>*> , 
BJti?K U 7 7 V ^ f - K (OJWBRICKttSr "3 «S^JSS^ 

, *%bj=]co^^^ N ^ i tor ^ -f v~fc a ?/ 

852<7)r5Mv-, ^fMtfiflrtc5' W*H£Lfcl 
9 A v- fc LT ^H^#S<7) 'A V V . 

fflttfteJ&OStti: =Sr •S.dNTP, §iamS«ffi*M^E!c*- 
fir 3 DNAjJ>° U ^< 5 — fcf . B*RJCtcff3i J Srfftft 1 i. h 

mm k v ^ o fctaa«"c«jftsn n 

4. ^HBJKD^ -y h(c«. V-Srffi^ 
^+i-^> d t & . 7"?;?— 7°5-f v— SrfflA-^^ 
SCittA'O.. ^X<r)W&1M&k tch . 4fc, 
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iz^m^wmm^m^h-thzt^T^h. mz, * 

*>#TRJ6 £ BfflftT* £ ttJB t *T 4 i t **T & £ 0 * 

( A DMA : Kfl#^l ) 
GCTTATCTTT CCCTTTATTT TTGCTGCGGT 
AATCCATTTA CTATGTTATG TTCTGAGGGG 
CTTGCTCAAT TGTTATCAGC TATGCGCCGA 
[0083] A >^-7°7 A V— FA ( Inner F : mm 
^■2 ) : CGTGAGCAAT GGGTATATGC AAATAGAGCT CTGTGTTTG 
T CTTCCTGC (48base) . 

A y^—7°7A V— RA ( Inner R : K?lj#^3 ) : ATGTC 
CTTGT CGATATAGGG ATGAAGCACA TTATCCTGAA TTTTCGGTG 
(49base) „ 

yrj?— 7°7-f7^ F3 (Outer F : ffi^j#^4 ) : CCTGC 
CTCCA AACGATACCT (20base) . Rtf 
T*??— 7 V 7A~? — R3 (Outer R : EJlJ#*J-5 ) : TTGTG 
GTGAT ATAGGACAGA CA (22base) 

^-taswLfc. }V-y°T^A^-%m-t'thmm±, 

(Ml 3DNA : £?IJ#98) 
GCGCCCAATA CGCAAACCGC CTCTCCCCGC 
CGACAGGTTT CCCGACTGGA AAGCGGGCAG 
CACTCATTAG GCACCCCAGG CTTTACACTT 
TGTGAGCGGA TAACAATTTC ACACAGGAAA 
CGGTACCCGG GGATCCTCTA GAGTCGACCT 
TTTTACAACG TCGTGACTGG GAAAACCCTG 
ATCCCCCTTT CGCCAGCTGG CGTAATAGCG 
AGTTGCGCAG CCTGAATGGC GAATGGCGCT 
CGGAAAGCTG GCTGGAGTGC GATCTTCCTG 
GGCAGATGCA CGGTTACGAT GCGCCCATCT 
(cOObase) 

[0086] A >i~~~7°7A -7-FA (Innner F i E?»J# 
W 9 ) : CGACTCTAGA GGATCCCCGG GTACTTTTTG TTGTGTGGAA 
TTGTGAGCGG AT (52base) 

A >^—7*7A V— RA (Inner R: E#|#^ 1 0):ACAAC 
GTCGT GACT'GGGAAA ACCCTTTTTG TGCGGGCCTC TTCGCTATTA 
C (51 base) 

T^f—T^A^—Fl (Outer F: E^J** 1 1 ) : ACTTT 
ATGCT TCCGGCTCGT A (21base) 

T^f-r^A^-fB (Outer R; E#l#* 1 2 ) : GTTGG 
GAAGG GCGATCG (ITbase) 

[0 0 871 mz, ±i£7*7A^sz& ^xm%.$ti& 
ntmzn-ftfattth £ o (>z, wf<o^-7°7°7A v- 



3>CDffi±_t, fz^s\A,M£ Lwr hTabSo KIT. * 
[ 0 0 8 2 ] 

[£itffli] l. mfe)v-?7*7A^~<mm 

OTC*^**E0J ( B^IJS-^ 1 ) t^tSADNA^ 
«W«SE?'Ji: LT. &JaWLAMPffi(WO 00/28082) 

AAGTCGCATA AAAACCATTC TTCATAATTC 

AGTGAAAATT CCCCTAATTC GATGAAGATT 

CCAGAACACC TTGCCGATCA GC (172base) 

LAMPRJE* fcttf&t -6 R 2 * £ V *(i F 2 ffi 

iWh U *fSH4R lfc&MiF 1 h^tft^i: L 
at. ^Rl^Fitfl «abKUJC^^*^F3&*a* 

/V-7°77^f7-F (Loop F : g^j#^6 ) : (NH 2 )GGA 
ACTCCGG GTGCTATCAG (20base) s ±sj;tf 
/i/-777-f7^R (Loop R : IS^IS^T ) : (NH 2 )TGA 
CCTTTCT CTCCCATATT GCAGTCG (27base) 

[0085] oit, iaTt^r**i»ij <em#9- 

8 ) £^Tt S M 1 3 D N A SrSltttfSSE^J k LT . Rflt 

GCTTTGGCCG ATTCATTAAT GCAGCTGGCA 
TGAGCGCAAC GCAATTAATG TGAGTTAGCT 
TATGCTTCCG GCTCGTATGT TGTGTGGAAT 
CAGCTATGAC CATGATTACG AATTCGAGCT 
GCAGGAATGC AAGCTTGGCA CTGGCCGTCG 
GCGTTACCCA ACTTAATCGC CTTGCAGCAC 
AAGAGGCCCG CACCGATCGC CCTTCCCAAC 
TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 
AGGCCGATAC GGTCGTCGTC CCCTCAAACT 
ACACCAACGT AACCTATCCC ATTACGGTCA 

5 ' * i$ £ r $ y mmw l tz t> <t> & m t * fz . 

/l/-77 s 7>f7-F (Loop F : E?'J#V 1 3) : (NH 2 )C 
ATGGTCATA GCTGTTTCCT GTGT (24base) 
fr—TTJA V-R (Loop R : E#l#f- 14): (NH 2 )CA 
ACTTAATC GCCTTGCAGC AC(22base) 
[00 88] 2. 05£^-7 o 7 0 ^ 4 V-<^iBt! 

4 V— SrHSISSLfc. lOmM ME5 (Morpholinoi Ethane sul 
fonic acid) (pH6)j8ffi% < S6e*«XlH±« ) 
¥^S103ni<0#^siS* ^S^W V ]✓ > 9 T" 
>y?X ([S^l%(w/w). JSRttS) 100^1ioJ;c/2000pin 
oi C05 '*«7S /»^7°77 -fV-S- L ( 
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®*lm\ ) , TmtiL-tJlVXVJ 5 h'EDC(l-Ethyl-3-(3-di 
methyl aainopropyl] carbodi imide Hydrochloride) yjc?$ 

^rp-CW^^^it^f*. Glycine ( 

CG lyc inel" X o T#*1<0EDC t *7 f- -y 7 XST±<0vS14 

[0089] ±ie^-fb^fe--^R.)£^Tm, a^^^^dia 
(8o,ooorp«/io^) m<D±wmi. -euc 

fc. 

»/Sl:0.1l SDS*r#t?TE1gSniX (lOmM Tris/HCl P H7. 
5, hiM EDTA) 

$M2;0.25M NaCl JSit/0. 1% SDS§-#tj>TE|Ift$ (10 
HiM Tris/HCi pH?.5. liaMEDTA ) 

[0 0 90] 3. m^-rrvA -?-izx&mMfcm 

±12 2 . T'lf htctz 5 ■ *3tk?t7^ v7 XST-^lUe L 
tzWfc)V—y?7 4 "7- Sr. LAMP&cDiiiifR^^BJf^ 

[009 1 ] (^JfifFlj 1 ) 

( ADNA LAMP5US»W>fflj£ : 25 u 1 4* ) 

• 20iaM Tris-HCl P H8.8 

• lOraM KC1 

• IOihM (NH 4 ),S0 4 

• 4i(!M MgSC 4 

• 1M Betaine 

• 0.1% Triton X100 
- 0.4mM dNTPs 

• 8U Bst polymerase (NEB) 

• 1600nM ADNA inner F(iS^j#-^2) 

• 1600nM ADNA Inner R(@a?i|##3) 
■ 400nM ADNA Outer F (g£^J#t4 ) 

• 400nM ADNA Outer R(IS#I#-f'5) 
.hK^ADNA LAMPSJEMtC &<7>a.) ~c.) SriK&DU 

Rjsemi-* t & «*Mi£(co t . mm L fc . 

a. ) /U-7°7°7J C ADNA Loop F (RWg^r 
6 ) *J it/ ADNA Loop R (ffi^i#-t7 ) J 

b. ) jV—y-J'^i^—Wm. (ADNA Loop Pis J; IX ADNA 



Loop R) , isXU^m^yy-y^^m (0.25%ffl»#) 
c) |^-rr7>f7-^ttf7f '^A?S (ADNA 
Loop Ffclt/ADNA LoopRSr ^-^±122 . tci; 0^ 
r-y^Xli^ElJeL^^^^fivI^ : 0.252W 
-») 

[00 92 ] ±I2«A DNA LAMPRfcJSfc, a. )-c. ) 
fL-e'fl'Uil^jp-q-S,, Lfc^'oT, b.) hXU c.)CD%. 

/EiSTOiio^ g«5f v ? * <o.o4Z@]»# ) a^an 

h . Pos i t i ve/Nagati ^(T)Y(M<r>tdSb , Posi t i veUfA t 
LT ADNA lxlO 6 ^, Nagati vefS^f t LTDNASr-frifc 

Kmm'mcomm * Phamac i a?±^^«^ltUl t 
ros P ect2000*r ffl V \ ^ TO^0ni^£T<9»«£MJ£ 

[0093 ] NegBtiveBSRTJi, HWHaC^JBfi L=flr^ 
^0T'\ SS^-^i^ll^n^V^i (7f"/?-X^ 
ft |> 7 f'yn «W ) . ^MW^IE^'I 
Sr-^fePosi t i velAfAXU . cDffllz & ^xm&<?)± 

mmmztiz me) . ^^-y^xsr^a^vi a .)c?) 

SLt#{4 b. ) *j Jtf c. ) vt fsj^icia; § . L 
L . -e<7)a. ) O efeiJOSfc J: €.iS«±#^*l6 L §i < 
t s b. )T"siPositiveM¥li;Negati veISf-iT\W«^S 
S^-fbiWIE^^^^^ (0D570nm / 0.089St. K '0. Of) 

5) , c.) iz&^ximn%ffim<D±mmm,2titi (o 

D570nm / 0.064&l/'0. 329) (07 ) . iiLh^M*^ 

E3^— TTH V-Sr s #PW^LAiMPR^J.-ft 
W*^^P L^t^-t-W*, igiHKJE<73}tfTKff -o Tit 
mRjrci*^ t h z\ t hfr h . tiHRiScojtff k: i x f 
n 'J >17 jy ^ A J: h afeifclS*^ t S *\ -f n 

a fr* 7f ^ X fe]±«WCct I) SflLhff T*W'J 
■t 6 -I fc *^src#> h ( iJE&fe«t»^)W«(cov^ 

[0094 ] <mmi : ^mR^^PttcTj^lg^cTi) 

i ) zwrnxn. *&mm%)v~-TTU ~?~-<vmm 
mm iz x h mm® z mm-t h tz#> tz , Mm 1 1 x #5&o 

tMH^cOSingle Strand Loopg?^i:{ir~-^U : Or 

v\ mmcom&is-Ty'y a v- s-^ lt . uss^j 1 

fcH«KUT«HeUS*«»?U/S. HJfeWKOADNA LA 
^WSm.tz^ KWa.) — c.) &-rtl-ett4,ui^DL. R 

T , b.) c^<F>RmMdplzl±10u&<r)9f->v?Z 
(0.04%H^) tfft&tlZ>, 

a. ) ^-775 -f-7-II C ADNA Loop F 
6 ) it/' ADNA Loop R (E^lj#^7 ) j 

b. ) m^-TTy 4 v-S#tf 9-r -y ^ x?g ( A DNA 
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Loop Ffcit/ADNA LoopR2--£;ft-eiX±ifi2 . icj; 9 5 
-y ? *«ff-fcEJj£ Lit t *>tf)«Mtefll : 0. 25%H» 

c) I®l^-775^ V-$r-^tf7^>y CM13 D 

NA Loop F(K?lJ#-f-l 3)&J;tXM13 DNA Loop R(K?lJ# 

f H) ixtii'ti±M2 . izx o 7f vpxnT-izm 

[00 95] Positive/NagativeCOJtl&CO'ttf), Positiv 
el$#4 fc LT A DNA lxl0 5 #7\ NagativelS^t LTDNA 

fc**fcv«il*£»lltti: LTffii^r. 9MHB • 65°c 

£ ftV \ R JE»T1*^> iB* * Phar mac i atrjgtfft 
TtSItU I trospec t2000 & ffl V \ ^IjBI^OninCO^T'CO 

aw* are u: {Rmw-m^tc^z^ic. %m*X't 
ti^tiAmizmi ixmmz® ttz > . ism*, ass. 

t>T2! 9 iztjk-f . a 8 StfH 9 tc i *uf, uufcfiN 1 k R« 
}SJgO±#* < «8f2§ix^v%Negative|S:^tc:M L, Po 
sitiveWHTti, tfn 'J V^T^^ACOfift&J&fr 
cO^Jg±##i#-£T^T £fcWtSJK#'±#-r& 

£>3rv\ B9(c*&;h<&J:Sfc:, b.)Ttt0.087#»S>0.28 
5{c±# Lfctf>te*t LT c. )T1.±0. 141*^0. 129 k 

[oo96] -t-sr*^ fct imnmmmmmm&m 

&<g*i3CiC(i4iL^rv^ t tfhfrh . r-^ tcfi^S & 
'vi^\ COiS*. -5i 0MB DNA LAMPSJfofcKMB DNAffi 
* fc« A DNAffl60|iI^U-TT^ 4 V-2r«l LT. tl 

MB DNA fflll^~7 0 7^ V-£^QL£^fcC0^ 

iigmt -tbwmK&n**w>x nmmzum l , m 
•frt ■§>„ z&imftmmifr-TTj 4 v-ommm 
izmmzmn i*n&i> cot , mmt h * cojg«se?ij tc ± 

o T WJIttfcfc*; ^ < ^sp § n h . 

[0097] (StffiOT 3 : **K£attJttt01IS*0 
2) 5-r'y^^WfcSaBtra«*C LAMPRJSE<OitMg*l#l 
&%Wm2-fZ>tc?>!iZ.. A DNA LAHPKJ5S*8£, A DNA ffl 

H£;u-7r9^ -r-fcJHlPLfcRjERfc:. &coa.)~ 
c . ) SrgsJll L T MJ&Srft o . 

a. ) MM* (DNA 7 0-) 

b. ) A DNA (lxlO 5 ^) 

c. ) MB DNA (6x10 s t>7) 

«-RjC4Ct5V (i, Uli^l 1 CO A DNA LAMP&JBSJfcfc: . H 
:Mi^J 1 COc. ) A DNA 5 -f V- £ #tf 7 7 

-/^X?gS:4xtl53SJaLfc. L^'oT, ^TcoRjS 



[0098] -tfth-h, ZVmX'lZimntzMZ, Nagat 
ivelS^i: LTaJtCDNASr-^^^rV^^K^. c.X^MB 
DNASr 6x10*^, ^ LT Positive!^ t LT A DNA lxl 
0'> -en-en«iWtci: LTffifflL/c, 90-^ra-65 

"CTKiB * ft V \ KJE5i^7^)a5JS5r Pharmac i attM^ 
3t3t^ltU 1 trospec 12000 SrfflV \ nj-^570nBCO^^T 

tTl;M»c»L, SYBR-GreenT^feL, taifgcOiSI25:ft 
ofc. IS* 2: HI 1 (CTrrt* 

[0099] LA»o>»E<o«rattKij; o , aw^*ie?ij 

* ;; t-4ix-& A DNA (T^TiilHa^igSftfc (011). 

!s]s^(c % 9 t" -v rxmmz&z m&<?>±M- 1 1>. > <oadn 

a co^Tlg* 1 ? ^tu «JfcRiIW>WJItt* tflfflW & - k 
A>T#?t (010) . 

O^OMB DNA LAMP/MB DNA|f]!a5g;l—7 < '7°7-f V— CO 

a^T#swt^i^L. mn-th. mzmmmmmmt: 

W -7~cO^T«ii4iKJ55t<gmRJSBfbJStT L ^co 

S2 n«p t cot, ffiffl-r -i> -eco«*ae?ij t iot 

[0100] (,*M!?lj4 : t'D'jylV/^y^Afie 

»xcom«) ; coMTii , fo'j ymmmmmm t 

LTP*Pyrophosphatase^-fiffl L , LAMP^tC J; -g>^ 

Rt/rnkKifcZft-^fz, a dna LAw&mmt ix. mm 

1 CO A DNA LAMPMJEsKK. 5MJC0PyrophosphataseS:^ 
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